Crystal structure of 26-(4-methylphenyl)- 8,11,14,17-tetraoxa-28-azatetracyclo-[22. The title compound, C 30 H 29 NO 4 , is a tetracyclic system containing a 4-arylpyridine fragment, two benzene rings and an aza-17-crown-5 ether moiety, in a bowl-like arrangement. The pyridine ring is inclined to the 4-methylphenyl ring by 26.64 (6) , and by 57.43 (6) and 56.81 (6) to the benzene rings. The benzene rings are inclined to one another by 88.32 (6) . In the crystal, molecules are linked by pairs of C-HÁ Á ÁN hydrogen bonds, forming inversion dimers with an R 2 2 (14) ring motif. The dimers are linked via a number of C-HÁ Á Á interactions, forming a three-dimensional architecture.
Chemical context
Over the last decades, there has been considerable interest in pyridino-fused azacrown ethers owing to their great theoretical and practical potential (Bradshaw et al., 1993) . Among them, pyridinocrownophanes containing a benzo subunit show high effectiveness as complexating ligands in metal-ion capture and separation (Pedersen, 1988) . They are also of interest as phase-transfer catalysts, as membrane ion transporting vehicles (Gokel & Murillo, 1996) , as active components useful in environmental chemistry (Bradshaw & Izatt, 1997) , in design technology for the construction of organic sensors (Costero et al., 2005) and as nanosized on-off switches and other molecular electronic devices (Natali & Giordani, 2012) . It has also been shown that the family of pyridinoazacrown compounds can possess antibacterial (An et al., 1998) and anticancer properties (Artiemenko et al., 2002; Le et al., 2015) .
Recently, we have proposed a new efficient one-step Chichibabin method for the preparation of a series of ISSN 2056-9890 Figure 1
Chichibabin-type condensation of 1,8-bis(2-acetylphenoxy)-3,6-dioxaoctane with 4-methylbenzaldehyde and ammonium acetate to produce the title compound (I).
pyridinocrownophanes incorporating a 14-crown-4 ether moiety (Le et al., 2014 (Le et al., , 2015 Anh et al., 2008; Levov et al., 2008) . During the course of our attempts to develop the chemistry of these azacrown systems and obtain macrocyclic ligands which include more extended macro-heterocycles, namely the 17-crown-5 ether moiety, we have studied the Chichibabin-type condensation of 1,8-bis(2-acetylphenoxy)-3,6-dioxaoctane with 4-methylbenzaldehyde and ammonium acetate in acetic acid. This reaction (Fig. 1) proceeds smoothly under heating of the multicomponent mixture to give the expected azacrown with reasonable yield (30%). Herein, we report on the synthesis and crystal structure of this new azacrown compound (I).
Structural commentary
The molecule of the title compound, (I), is a tetracyclic system containing a 4-arylpyridine fragment (rings A = N22/C17-C22 and B = C23-C28), two benzene rings (C = C11-C16 and D = C30-C35), and an aza-17-crown-5 ether moiety, and has a bowl-like arrangement (Fig. 2) . While the dihedral angles between the benzene rings and the pyridine ring are A/D = 56. 81 (6) and A/C = 57.43 (6) , the dihedral angle between the 4-methylphenyl ring (B) and the pyridine ring (A) in the 4-arylpyridine fragment is only 26.64 (6) . The distances from the center of the macrocycle cavity, defined as the centroid of Molecular structure of the title compound (I), with the atom labelling. Displacement ellipsoids are drawn at the 50% probability level.
Figure 3
A view along the a axis of the crystal packing of the title compound (I). The C-HÁ Á ÁN hydrogen bonds are shown as dashed lines (see Table 1 ). atoms O1/O4/O7/O10/N22, to the individual atoms O1, O4, O7, O10 and N22 are 2.813 (2), 2.549 (2), 2.588 (2), 2.517 (2) and 2.825 (2) Å , respectively.
Supramolecular features
In the crystal, molecules are linked by pairs of C-HÁ Á ÁN hydrogen bonds, forming inversion dimers with an R 2 2 (14) ring motif (Table 1 and Fig. 3 ). The dimers are linked via a number of C-HÁ Á Á interactions, forming a three-dimensional structure (Table 1 ).
Database survey
A search of the Cambridge Structural Database (CSD, Version 5.38, update February 2016; Groom et al., 2016) for the macrocyclic substructure S1, illustrated in Fig. 4 , gave three hits, viz. 2,4,15,17,20-pentamethyl-6,7,9,10,12,13,20,21-octahydro-19H-dibenzo[k,p][1,4,7,10,14] tetraoxazacycloheptadecine (DORPOQ; Rungsimanon et al., 2008), 25,27-dimethyl-8,11,14,17-tetraoxa-28-azatetracyclo(22.3.1.0 2,7 .-0 18,23 )octacosa-2,4,6,18 (23),19,21-hexen-26-one (EFIJEV; Levov et al., 2008), and 20-cyclohexyl-2,4,15,17-tetramethyl-6,7,9,10,12,13,20,21-octahydro-19H-dibenzo[k,p] [1,4,7,10,14]-tetraoxazacycloheptadecine (KUFWIS; Chirachanchai et al., 2009) , also illustrated in Fig. 4 . The two benzene rings are inclined to one another by 50.41 (6) in DORPOQ, 88.28 (9) in EFIJEV and 74.3 (9) in KUGWIS. The corresponding dihedral angle in the title compound [D/C = 88.32 (6) ] is similar to that observed in EFIJEV.
Synthesis and crystallization
The synthesis of the title compound (I), is illustrated in Fig. 1 . Ammonium acetate (10.0 g, 130 mmol) was added to a solution of 1,8-bis(2-acetylphenoxy)-3,6-dioxaoctane (0.50 g, 1.30 mmol) and p-methylbenzaldehyde (0.155 g, 1.30 mmol) in acetic acid (10 ml). The reaction mixture was then refluxed for 45 min (monitored by TLC until disappearance of the starting diketone spot). At the end of the reaction, the reaction mixture was left to cool to room temperature, neutralized with Na 2 CO 3 and extracted with ethyl acetate. The extract was purified by column chromatography on silica gel to give colourless crystals of the title compound (I) [yield 0.18 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 Database search substructure S1, and results. Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2, Cg3 and Cg4 are the centroids of rings A (N22/C17-C21), C (C11-C16), B (C23-C28) and D (C30-C35), respectively. 
0.99 Å with U iso (H) = 1.5U eq (C-methyl) and 1.2U eq (C) for other H atoms.
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Soldatenkov Computing details
Data collection: APEX2 (Bruker, 2014 ); cell refinement: SAINT (Bruker, 2014) ; data reduction: SAINT (Bruker, 2014);
program(s) used to solve structure: SHELXT2014 (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b); molecular graphics: OLEX2 (Dolomanov et al., 2009) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009) and PLATON (Spek, 2009 ). Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0239 (6) 0.0238 (7) 0.0276 (7) 
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